There is a need for adsorption isotherms at elevated pressures in connection with pressure swing adsorption processes or gas purification processes at high pressures. Equations for adsorption isotherms are required to predict multi-component adsorptions as well as to correlate single-component adsorption data.
The present work describes an experimental apparatus suitable for precise measurementof gasphase adsorption equilibria at elevated pressures up to HOOkPa.Ethane, ethylene and carbon dioxide, which are impurities in natural gas, were chosen as adsorbate gases. Single-component adsorption isotherms on a commercial activated carbon fiber, KF-1500, were obtained at 273.15, 298.15 and 323.15K, respectively, and they are correlated by the multisite occupancy model.8) 1. Experimental
Apparatus
The experimental apparatus used in the present work utilizes a volumetric method. The amount of adsorption (q) is determined from the mass balance calculation by measuring the amount of gaseous substance charged into the system first and that remaining in the gas phase at equilibrium.
Since the gas-phase volume in an adsorption cell was determined by means of helium gas, the adsorption q obtained in the present work is regarded as the Gibbs surface excess whose dividing interface is chosen as the solid surface of the adsorbent. A schematic diagram of the apparatus is shown in Fig. 1 . A gas piston (a) has a total volume of 100cm3 with 25 turns, which was calibrated by using degassed water within +0.01 cm3. A Digiquartz pressure transducer (b), model 2000AS of Paroscientific Co. Ltd., has a full range of 1400kPa and a sensitivity of 0.04kPa with a reproducibility of ±0.14 kPa. A gas sampler attachment (c) is connected to a gas chromatograph for analysis of gas-phase composition in the case of multi-component adsorption.
A water bath in which the gas piston (a) and the circulation pump (d) are immersed is regulated to 298.15+0.01K.
The adsorption cell (0, with a 1.073g activated carbon fiber, is also placed in a water bath, controlled within +0.01K at each adsorption temperature.
Helium gas was used to determine the volume of gas phase including the circulation pump, the pressure transducer, tubing and the void space in the adsorbent. The precise measurementof pressure and use of the calibrated gas piston allowed accurate determination of the volumes. where Z is the compressibility factor calculated from the virial equation truncated to the third term as
The values for the virial coefficients B and Cused in the present work are listed in Table 1 . The contribution of the third virial term to the amountof adsorption is small, within 0.2% even in the largest case. is made with those of the previous work (black keys) by Kuro-oka and the authors;5} the latter data were taken by means of an electrobalance and a quartz Bourdon gage up to 100kPa. The agreement of the two isotherms is satisfactory for carbon dioxide and fairly good for ethane except for the data points at 273.15 K; the reason for the discrepancy is not clear. Japan, 13, 257 (1980) . 5) Kuro-oka, M, T. Suzuki, T. Nitta and T. Katayama: /.
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In the previous paper,4) use of nickel ion as the break-up tracer for LSM formed by Span 80 was proposed whennickel and copper ions were dissolved in the internal aqueous solution.
In the present work, the tracer technique for evaluating the stability of LSMwas examined in detail and its validity, which is based on the assumption that the tracer permeation through LSM besides the break-up of LSMis negligibly small, was also examined.
Experimental
Surfactants4) used were Span 80, polyamine and a derivative of L-glutamic acid di-oleyl ester (henceforth 2C18zl9GE).
The experimental method was the same as that described in the previous paper. the break-up tracer was measured at 303 K between toluene and deionized water. FromFig. l(a), it was found that as the surfactant concentration, Cs, increased, s decreased. However, s increased when the concentration exceeded 28.7 mol/m3. This result seems strange because it is considered that the LSMshould be more stable with increasing Cs. Hence, it is considered that the apparent increase of s with Cs is caused by the transport of copper by the surfactant from internal to external aqueous solution. In the range of Cs> 28.7mol/m3 in Fig. l(b) , the relation between s and time can be divided into two regions according to its slope. This suggests that the drop size of the W/O emulsion changes in the initial period of mixing and that a certain time is required to attain steady-state dispersion as pointed out by Hong and Lee6) and Kataoka et ai1]
Results and Discussion
The rate constants of break-up of LSM in both regions are defined by the following equations. Figure  2 shows the effect of Cs on kb0 and kbs.
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